INTRODUCTION press) and also are summarized in Buesch and others (USGS, written commun., 1994) . The boreholes logged from March to June 1994 are listed, with their location and elevation, in table 1. Table 1 also lists the Data Tracking Number (DTN) for stratigraphic data from each borehole that have been released to the Yucca Mountain Project, submitted to the USGS Local Records Center in Denver, Colorado, and stored in the Yucca Mountain Project Central Records Facility in Las Vegas, Nevada. The locations of these boreholes are shown in figure 1. Cores from boreholes logged during this study are stored at the Yucca Mountain Project Sample Management Facility at the Nevada Test Site.
STUDY METHODS
Yucca Mountain, Nevada, is being investigated as a potential site for a high-level radioactive waste repository. This report summarizes the lithologic logging of new and existing boreholes at Yucca Mountain that was done from March to June 1994, by the Yucca Mountain Project Branch of the U.S. Geological Survey (USGS). This logging was undertaken with the objective to determine the spatial distribution and characteristics of stratigraphic units within the Yucca Mountain site area. Stratigraphic data obtained from lithologic logging are used in a preliminary threedimensional lithostratigraphic model of b c c a Mountain. These data also can be integrated into hydrologic studies at Yucca Mountain and applied to engineering and construction of the Exploratory Studies Facility.
Lithostratigraphic units identified during logging include Quaternary-Tertiary alluvium and colluvium, the Tertiary Rainier Mesa Tuff of the Timber Mountain Group, all units in the Tertiary Paintbrush Group, and the Tertiary Calico Hills Formation. Criteria used to identify contacts between these units, and between lithostratigraphic units within the Paintbrush Group, are discussed in Geslin and others (in press ). Stratigraphic nomenclature and lithologic descriptions of stratigraphic units in the Tiva Canyon, Yucca Mountain, Pah Canyon, and Topopah Spring Tuffs of the Paintbrush Group are from Sawyer and others (in Lithostratigraphic units identified in core follow the stratigraphic hierarchy and nomenclature for the Paintbrush Group defined in Sawyer and others (in press) and followed by Buesch and others (USGS written commun., 1994) (table 2). The criteria used to identify contacts between stratigraphic units are described in Geslin and others (in press ). Lithologic logging includes either identification of the depths of stratigraphic contacts (herein referred to as type 1 logging) or identification of the depths of contacts and detailed unit descriptions (herein referred to as type 2 logging).
The lithostratigraphic units encountered during type 1 and type 2 logging of core from boreholes are summarized in table 3. The results of type 1 logging are reported as tables of contact depths (summarized in table 4), whereas the results of type 2 logging are reported in graphical form (appendix 1).
Type 1 logs were completed for core recovered from unsaturated zone neutron (UZN series) boreholes (table 4). Core recovered from UZN-series boreholes is stored in lexan tubing that limits viewing of the core and modifies colors by retaining moisture. Contacts that are difficult to identify through lexan or that were removed by sampling were confirmed or constrained by examination of processed samples at the Hydrologic Research Facility or by viewing videotapes of core photographed prior to sample removal. Type 2 lithologic logs (appendix 1) were created for core recovered from north ramp geology (NRG) boreholes. These logs use the criteria of Buesch and others (USGS, written commun., 1994) to identify the welding and crystallization zones in each unit. Accompanying lithologic unit descriptions include the phenocryst content and assemblage; lithophysae content and size; pumice content, size, and composition; lithic clast content, size, and composition; and matrix color and content. The percentage of phenocrysts, lithic clasts, pumice clasts and lithophysae are visually estimated using charts included in the Munsell Soil Color Charts (Kollmorgen Instruments Corp., 1992). Phenocryst, pumice, and lithic clast types are identified with the aid of a hand lens. Phenocryst, pumice, and lithic clast types are identified with the aid of a hand lens or binocular microscope. The maximum and minimum dimensions of pumice, lithic clast, and lithophysae (void) sizes are measured along two perpendicular axes and recorded as either typical or maximum sizes observed. Pumice, lithic clast, and matrix colors are determined on dry core using Munsell Color Charts (Geological Society of America, 1991; Kollmorgen Instruments Corp., 1992) . Other features of the core, including fracture geometry and morphology, fracture mineralization, and development and orientation of foliation (dip angle measured from horizontal), also are recorded and included in unit descriptions.
CONTINUING LOGGING
Continued logging in 1994 and 1995 will produce a table of contact depths for boreholes NRG #5A, and SRG-4 (depending on drilling progress) that will be submitted to the USGS Yucca Mountain Project Branch Local Records Center upon completion of drilling and following internal review. Graphical lithologic logs that summarize detailed logging will be prepared for UZ-14, SD-9, SD-12, and UZ-7A (depending on drilling progress). These data will be integrated into the preliminary three-dimensional lithostratigraphic model of Yucca Mountain. SD-9, SD-IO, SD-12, UZ-7AY SRG-1, SRG-2, SRG-3, 
Pre-lbff unit "x" bedded tuff (Tpbt5) Tiva Canyon lbff (Tpc) vitric zone (rv) crystal-rich member (Tpcr) (quartz latite) non-to partially welded subzone (rv3) moderately welded subzone (rv2) vitrophyre subzone (rvl) subvitrophyre transition subzone (m4) pumice-poor subzone (rn3) mixed pumice subzone (m2) crystal transition subzone (rnl) 
All Graphical Lithologic Logs
Welding Definitions Nonwelded = nondeformed pumice, no to slight sintering of matrix. Core that was recovered from the borehole with a hollow-stem auger includes nonlithified pyroclasticflow and fall deposits of the Rainier Mesa Tuff (Timber Mountain Group), nonlithified bedded tuffs that underlie Rainier Mesa Tuff, and lithified tuff unit "x" (Paintbrush Group).
USW NRG-7/7A
NRG-7 is a vertical hole located at approximately 768,846.20 N; 563,004.90 E that was drilled from the surface to 17.0 ft and then abandoned. NRG-7A is an adjacent vertical hole located at approximately 768,879.96 N; 562,984.13 E that was cored from 17.0 to 1513.4 ft (total depth). Samples were collected from NRG-7, however, it is not known if these samples represent colluvium or bedrock. Therefore, surface to 17 ft depth was not included in this log. Lithostratigraphic units in the core include the lower zones of the Tiva Canyon Tuff, Yucca Mountain Tuff, Pah Canyon Tuff, Topopah Spring Tuff, interbedded Partially welded = nondeformed pumice, sintered/ incipiently welded matrix (some macroscopic porosity).
Moderately welded = partial deformation of pumice (some macroscopic porosity), densely welded matrix (no porosity). Densely welded = collapsed pumice (no macroscopic porosity), densely welded matrix. 
Zones of crystallization (C)
Devitrified / Devit. + vapor-phase mins.
Vitric / Vitric + vapor-phase mins. 7/4 to 10R7/4) grading downward to very pale orange (iOYR8/2), pinkish gray (5YR8/1), and grayish orange-pink (10R8/2). Phenocrysts include feld, bio, and cpx. Variations in pumice size. amount. and color indicate flow unit breaks at 187.6, 204.6M.8, 226.3k1.1. and 252.0. Pumice (typically 10 to 50 mm. but up to 200 mm diameter) varies downwaid: pale yellowish brown (10YR6/2); grayish orange (10yR7/4) with feld; grayish orange and dark yellowish orange (10YR6/6) with 226,3 k1.1 ?), pale orange-brown (10YR7/2) matrix with white (N9) microvesicular pumice with crystals of feld and bio, moderate orange-pink (10R7/4) pumice. and lithic clasts of dark gray (N2-4) glass with crystals of feld and bio. 263.1-280*-Altered pumice-rich fallout(?). top is moderate red (10R5/4) to moderate pink (10R714) and clay-rich.
Topopah Spring Tuff (Tpt) -
Crystal-rich vitric zone (rv) (280*-300.4): *-see note on cover page 280*-292.6 non-ropaflially welded subzone (rv3) -Matrix grades downward from light brown (5YR5/6) to moderate brown (5YR4/6) and gradually decreases in amount from 70 to 50 percent before decreasing sharply to 20 percent at 290. Vitric pumice clasts are light gray (N6-N8), 10-30 percent above 290,70 percent below 290. Phenocrysts include feld. (oxy)bio. and cpx. 292.6-296.2 moderarely, welded subzone (rv2) ~ Deformed, vitric, pumice clasts (80 percent), moderate yellowish brown (7.5YR4/4) to light gray (N7). Volcanic lithic clasts (15-20 percent) are grayish red (513412) to medium light gray (N6). commonly with thin opal coating. 296.2-300.4 virrophyre subzone (rvl) -Dark reddish brown (2.5YR3/2) glass with 2-3 percent grayish black ( N 2 i vibic pumice clasts. 12-15 percent phenocrysts include feld. (oxy)bio. cpx.
